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Mr. WARINGTON SMYTH’S LECTURES, 
[FROM NOTES BY OUR REPORTER,] 

Lecture LI.—In order that the students might understand the ex- 
4reme danger to which the whole workings of a mine and the lives of all 
employed therein were sometimes exposed from unusual causes, Mr. 
SMYTH proceeded to mention some instances in which the explosive 
gases had broken out in quantities so vast as rendered it impossible 
to deal with them by any possible amount of ventilation. In some of 
these cases (when every person in theentire workings was killed, and, therefore, 
it war impossible to learn exactly how the accident occurred) great carelessness, 
at least, was assumed if afterwards damaged lamps were found to be In use, or 
shelt tops unscrewed, or lucifer matches in the pockets of the dead ; but these, 
‘after all, might not have been the source of the calamity. It had, however, 
een possible in some cases to show that a succession of explosions had occurred 
when the fire-damp had gathered together and accumulated in different places. 
The greater portion, however, of these accidents were involved in mystery, and 
it was seldom possible to put the finger on the weak part. The investigations 
‘which now followed most accidents in which life was lost were extremely im- 
portant to those who had to deal with these subjects, whether they were coal- 
owners or managers. It was gratifying to know that ina fewinstances, when 
the discipline of a mine was of a high order, it had been found possible to deal 
with an exigency of this sort, and that, too, in the Barnsley district, which had 
unhappily been se noted for sweeping and destructive accidents, which had oc- 
‘casioned so great a loss of life. In the cases he had alluded to there were such 
extraordinary outbursts of foul air as to fill all the workings, and under circum- 
stances under*which no one could have escaped had an explosion followed, but 
‘the ventiltion was good, the men were provided with safety-lamps, and knew 
‘exactly what to do with them, drawing down the wicks, and gently extinguish- 
ing the flame. One of the most remarkable of these cases occurred at the Oaks 
Colliery in $857, when a large district was filled with fire-damp. The men used 
the Stephenson and the Davy lamps, and although the gauze in some of the lat- 
ter grew Ted-hot, the men carefully drew down the wicks, and extinguished all 
vhe lights, and there being no faulty lamps among them no explosion occurred. 
Where ¥as a great current of air flowing through the workings, and in less than 
an hour it had nearly disappeared. Had there beena single naked light in that 
portion of the workings, or a single Davy lamp with the meshes of the gauze 
‘Out ‘of order, the whole of the men must have been sacrificed. These blowers 
‘were very remarkable, and sometimes suddenly burst forth, with a sound like 
the escape of high-pressure steam, the gases being in a wonderfully compressed 
‘condition. There were also blowers which had remained permanently at work 
for many years—in some well-known cases as much as 30 or 40 years; but these, 
when they were once discovered, and proper precautions taken, were not dan- 
gerous. The gas they ejected was removed, sometimes by means of a pipe, and 
burnt to give light, or let into the returns, or even up to the surface, and there 
lighted. These blowers played an important part with regard to the first expe- 
riments of Davy and Stephenson. It was observed by Stephenson, in the Kil- 
lingworth Pit, that certain states of the weather affected these blowers very 
considerably, by varying the atmospheric pressure. He found that instead of 
gas being emitted by a particular blower, the air was drawn into the fissure 
when the barometer indicated a high atmospheric pressure. On theother hand, 
when the pressure was low the gas was emitted with great force. This baro- 
metrical law was one which materially effected spontaneous ventilation, upon 
which they were obliged to depend so much in metaliiferous mines, and which 
also was a very useful auxiliary in collieries. It was important to determine 
whether or not certain states of the atmosphere were favourable to the emission 
of gases. He believed that that was the case; and that, asa gereral rule, ven- 
tilation would be found to proceed with more vigour and less slackness with a 
north-eest wind than with a south-west wind, the barometer being high with 
‘the former and low with thelatter. It has been observed that many explosions 
have taken place when the barometer has been low; but, in the absence of ac- 
curate experiments on the subject, be would not undertake to say that there 
‘was any relation between the two facts, as some writers had asserted. Now 
that there was a Meteorological Department of the Board of Trade he hoped 
‘hat official observations would be made throughout the country, so that colliery 
inanagers might be able to trust with greater confidence to theories of this kind. 
‘George Stephenson, Mr. Woodhouse, and Mr. Nicholas Wood gave important 
evidence or this subject before a parliamentary committee, showing that special 
and vigitent attention to ventilation was necessary when a sudden fall of the 
barometer took place. 

_Mr. Smyth then proceeded to consider more closely the conditions of the ven- 
‘tilation which took place in mines. Where no artificial means were used it was 
called natural or spontaneous, and in nearly all metalliferous and in a good 
many ironstone mines and collieries, this was sufficient for ordinary purposes. 
&xceptions in metalliferous mines would occur in working close ends, in which 
cases a ventilating machine would be brought to bear. The natural action 
wf the atmosphere was that in an enclosed space the air as it became heated 
would have a tendency to rise upwards, and it would be replaced by the cooler 
ait rushing in below. And so in a level they might easily tell by the flame of a 
candle if there were two currents of air, oné coming in and one going out, or if 
they burnt a tittle powder they couldsee the smoke move along the top, because 
being specifically lighter it rose, and was forced out by the cooler air rushing 
along the bottom. In sinking a pit the same thing occurred, the heated air as- 
cending in the middle, and currents of cool air running down the sides to re- 
place it. Sometimes this action was heightened by the mechanical effects of 
water poured down the sides. This process would render any artificial ventila- 
tion unnecessary to a very considerable depth, but eventually they would reach 
z point at which it would cease to act. When this happened the shaft would 
pointed a be divided, the one portion being made ascensional and the other de- 
bm = onal, If they descended below the surface of the earth to any tolerable 
ter me bp J would find the atmosphere no longer affected by the changes of win- 
chen ~ Summer; at 60 or 70 fms. the degrees of warmth were invariable. Below 
pad — there was, the deeper they went, an increase of heat; and this in 
but dite on of the world was the case. The rate of increase was not the same, 
son ad cred in different classes of rocks and different kinds of mines. Thus, a 
make ~ would be cooler than a copper mine, and comparing granite with the 
rate of i the coal measures the former would be the cooler of thetwo. The lowest 
avera 7 oe was 1° in 90 ft. of depth, and the highest 1° in 40 ft.; but as an 
Sueno rer temperature was found to increase 1° for about 60 ft. These facts had 
ihaeneee 4 ished by the experiments of Messrs. Henwood and Fairbairn, and by 
ew te ations made whilesinking the artesian wellatGrenelle. This lawdid 
by 2 drittee » Sreatly affect shallow workings. Supposing two shafts connected 

Band Poy at the bottom, the one being’sunk from higher ground than the other, 

in wha orming a larger column of air, natural ventilation would be established. 

ao pe the deep shaft would be the cooler, and the air the heavier of the 
; winter t} the current would set down it, making it the upeast shaft; while in 
BD certais he effect would be reversed, and if would become the upeast shaft. At 
ahafte stone and often with the wind in certain directions, especially if the 
ventilation not very different in depth, there would be an equilibrium, and the 
the aa Would cease. Artificial means must then be resorted to, and one of 
pene oa . lengthened by a tower or stalk of masonry. In early days it was 
the rh uild a stalk over the pit, and to attach to it a furnace accessible at 
ine & fire-ls through doors, and in small pits either this mode or that of suspend- 
welanes of rs in the shaft, might perform useful service; but if a really large 
upeast shaft r be required they must heat the full height of the column in the 
obtain am Fa by good brick lining, and prevention of the dropping of water, 
tween the ~~ mum effect in the greatest possible difference of temperature be- 
taneous ver | Ter and downcast shafts. Under favourable circumstances spon- 
afr per minut — might be made to pass many thousands of cubic feet of 
order, the « oe the nsnout the mine ; but where the pits were deep, and in good 
furnace at the t ty mlght be enormously increased by the apjflication of a good 
playing into he eae if it be needed, by two or even three ventilating fires 
the use of cowls Same shaft. Another mode of effecting the same result was by 
workings, and pe horse heads,’’ which were very largely employed in small 
tions were carrie i re (in little attempts at lead mining, for instance) the opera- 
hill side it was - a by one shaft. In cases where an adit was driven into a 
from the snefes isa After a certain distance had been reached to sink a shaft 
circumstances 7 which might be made the intake or the upcast, according to 
workings beyor ; upposing the air to descend, it was turned by a brattice into the 
end of the braces » and so right to the very face, where it was turned round the 
how little mit tice, and so passed away into the adit. It was surprising to find 

boon to them treat and workmen generally, were acquainted with how great a 

to see that rr — air was, and so it frequently happened that they neglected 

etherwin the brattices remained intact, and thus lost much of the supply they 
© would have, In collieries these currents were called air-ways, or air- 


heads, and when the quantity needed was large it was usual to carry separate 
roadways for the air, which was thus supplied in quantities which no system of 
pipes could give. And so, if they had but one shaft, and were obliged to carry 
the air down by means of pipes, it was usual in metalliferous mines to carry 
the pipes along the sides of the working ways. Some years ago bratticing in 
the shafts was a common practice, but that was now forbidden by a legislative 
enactment; and, in fact, it was obvious that for security and efficiency no brat- 
ticing could compete with separate drifts or airways, and separate pits for the 
different currents of air up and down. 


LECTURE LII,—Having (said Mr. SMYTH) brought before them 
the spontaneous ventilation which takes place in many mines to a 
degree sufficient to make the workings perfectly salubrious and safe 
for the men, while the same amount in other cases of spontaneous 
ventilation would be thrown away—having also shown that in some 
instances powerful currents were produced in particular portions of 
mines, while in other portions the air would be perfectly dead and stagnant, he 
now came to another phase of the subject of ventilation, which was of equal Im- 
portance—namely, that of the distribution of the air underground. Deferring 
that for a moment, however, he must remark that if, asin a great majority of 
metalliferous mines, when there was in one portion or another a sufficient cur- 
rent, while in other portions there was none, the miners had recourse to a num- 
ber of contrivances of a simple character ; other contrivances, of a more exten- 
sive and more artificial character, were necessary in coal mines, where greater 
ventilation was required, and where spontaneous ventilation could not be de- 
pended upon to keep a mine in a safe condition. There were, however, in some 
mines in the coal and other stratified deposits remarkable instances of vast 
bodies of air being moved by natural ventilation. A few years ago the Seaham 
Collieries, on the coast of Northumberland, were left idle for a considerable 
length of time. The pits, 14 ft. in diameter, had been sunk under the superin- 
tendence of Mr. Nicholas Wood, and a considerable quantity of ground had been 
opened by drifts. Mr. Wood found that a large amount of spontaneous ventila- 
tion was going on, and immediately set about measuring it. The temperature 
at the surface was 44°, and the temperature at the bottom of the downcast shaft 
was 49° 5’, being a difference of 5° 5’, Thetemperature at the bottom of the up- 
cast was 52° 5’,so that there was an average difference between the two of 314°, 
and, under these circumstances, it was found that 70,000 cubic feet of air was 
circulating per minute at a depth of 260 fms. from the surface. Another case, 
quoted in the Transactions of the Northern Institute, was that of the Tyne Main, 
which was 672 ft. in depth, and when the temperature at the banks was 43° that 
at the bottom of the downcast was 45°, and the temperature of the return air 
being 63°, there was a circulation of 36,564 cubic feet per minute. In these cases 
there was a sufficient amount of air for the ventilation of a colliery of consider- 
able extent, even if explosive gases were given off, but' the conditions on which 
it depended was liable to vary at different periods of the year, and from other 
causes, so as to bring the ventilating currents to a standstill. The slightest 
mechanical movement in the pits, too, might give rise to such a change. Thus, 
if a leak were to occur in the tubbing, and a quantity of cold water where thrown 
down, its effect might be to stop the ventilation. Even if a stage were to be 
suspended in one of the pits for some necessary repairs, or if the pumps got out 
of order, a stoppage of the current might ensue. Unluckily, when explosions of 
a serious character had occurred, they had resulted from the downcast being 
turned into an upcast, so that the whole ventilation was wrecked and ruined, 
and those underground were either lost or relieved with the greatest difficulty. 
It was obvious, then, that under the most favourable circumstances natural ven- 
tilation must give way to that obtained by artificial means. They knew that 
centuries ago miners paid great attention to this subject. An old and intelli- 
gent author, Agricola (whose work he had repeatedly mentioned), represented 
in the drawings in that work divers mechanical contrivances for getting rid of 
the stagnant air in the forebreast. Again, there were large fans, worked by 
overshot water-wheels, so that there was no lack of invention in those days for 
this purpose,and some of the machines now in use were very similar to those of 
the days of Agricola. Of these fans a very great variety had been contrived. 
Machines of this character, however, required too high a velocity, and were sub- 
ject to too great friction and too mnch leakage to produce altogether satisfac- 
tory results. These defects had led to many attempts at improvement, and 
there were two or three which had appeared within the last twelve years which 
deserved considerable attention. One of these was that of M. Lemielle, whose 
contrivance was at work at many Belgian and French collieries; and one erected 
at the Ashton Vale Coal Mine, near Bristol, he had himself seen working most 
satisfactorily. Within a large cylinder of brick, wood, or sheet-iron, a smaller 
drum was placed eccentrically, and made to revolve. On the surface of this 
drum were valves or shutters, which, by means of iron rods moving freely round 
an elbowed axis in the centre of the larger cylinder, being close to the drum in 
one part of the revolution and opened out at the opposite point, the air was ex- 
pelled by the shutters as they approached the point of outlet. Throughout the 
North of France Fabry’s machine was commonly used. In it two axles, each 
fitted with three very broad blades, from 6 to 10 feet in length, revolved in op- 
posite directions, and the amount of work it would do at a very moderate velocity 
was sufficient to ventilate on a verylarge scale. Another improved fanof great 
merit was that of M. Guibal, a Belgian mining engineer. One of these was at 
work at Newcastle, and two or three more were putting up in that neighbourhood, 
besides others in various parts of the country. This, too, required only a mode- 
rate velocity to perform a great deal of work, and had lately come largely into 
use. Furnaces were also used for ventilation. The old mode of applying the 
furnace was still to be seen in many collieries, and especially in those worked 
near the outcrop, where ventilation was not of great importance, which was 
merely a pan of fire suspended inside the top of the shaft. In cases of natural 
ventilation, when an equilibrium was nearly reached, the suspension of a pan of 
fire in the upcast shaft by a chain would have the effect of upsetting the equill- 
brium, and re-establishing the movement of theair. This was aplan thatought 
not to be used where there were explosive gases, and accidents had not unfre- 
quently occurred in Staffordshire and Worcestershire by the mere stupidity of 
taking down a blazing fire into such places. 

Another plan was to place the furnace at the top, the shaft being closed 
with doors, which opened from time to time for drawing purposes, the air pass- 
ing up through an off-take. Here a draught was created it was true, but look- 
ing at the fact that ventilation was produced by lightening a certain column 
of air, so that the heavier presses upwards to fill its place, such a plan was manit- 
festly insufficient for large workings, and, in fact, should only be used under rare 
and exceptional circumstances. There was only one satisfactory mode of deal 
ing with large bodies of air, and that was by placing the furnace at the bottom 
of the shaft. Sometimes this was modified by placing it at from 40, 60, or 80 
yards from the bottom of the upcast, generally in the plane of a seam of coal, 
with great precautions to prevent the coal taking fire. When there were large 
quantities of gas present the air from the mine was prevented altogether from 
passing through the furnace, but was conducted up an _ inclined drift, opening 
at 40 or 50 yards high into the shaft, called a ‘‘ dumb drift.’’ In cases of this 
kind the fresh air necessary for the combustion of the furnace was introduced 
into the mine from the surface. A very important point in managing a fur- 
nace was tohave a very thin fire. small quantities of fuel being thrown on ata 
time. Nothing was more wasteful than the practice of throwing thick masses 
of coal into the furnace, producing for a long timejnothing but smoke, until it 
burst into a flame. Smoke was an evidence of bad combustion, and this, there- 
fore, was a most important point, both as to the quantity of fuel consumed and 
amount of heat produced. It was, however, not an casy thing to get careful 
and intelligent firemen, and their work even in the best collieries was often 
much neglected. If the fire were well kept up an average temperature of from 
140° to 160° Fahr. might be obtained, which compared with the temperature of 
the down-cast shaft would give a ventilating power of from 80° to 100°, In this 
way it might be calculated what was the amount of air moved fora certain 
amount of coal consumed, and also the effects of a furnace against those of 
machinery moved by steam-power. A furnace had a decided advantage, to begin 
with, in being easily attended to, and not likely to get out of order, although it 
might not be always so economical as the better selected kinds of machinery. 
One objection to the common furnace was that if a furnace of a certain size was 
put in they would be unable afterwards to increase the amount of combustion, 
and, therefore, the amount of ventilation. To obviate this, the late eminent 
viewer, Mr. Wales, suggested an arrangement, which was afterwards completed 
by Mr. Dalgleish, for making the bars of great length, so as to allow either the 
shifting of the place of the fire, so as to permit that part to be cleared without 
interrupting the ventilation, or to permit of a vast increase in the fire, whilst 
by a series of doors the air was regulated, either above or below the fire-bars, 
There were other modifications and improvements more or less adapted to the 
present time, and a very much larger amount of air could be passed in this way 
than by any machinery whatever. The amount usually moved by three fur- 
naces playing into one large upcast shaft, 16 feet in diameter, was about 200,000 
cubic feet per minute. Other plans had been tried for heating the airin the up- 
cast shaft, and iron tubes highly heated by steam had been employed for this pur- 





pose, but although supposed to be safer the ventilating results were not equal 
to the furnace, 

A few years ago a great deal of excitement was created by the introduction of 
steam-jets, and experiments proved that they admitteda high pressure into the 
up-cast shaft. The theory of the inventor, SirG. Gurney, was that the jets acted 
like a piston, and drew, or drove, the alr up the shaft. After a time it was 
found to produce better results by letting the steam escape by a network of small 
jets instead of a single orifice; but, on the whole, it soon became obvious that it 
was a plan quite incompatible with the requirements of alarge colliery. Inono 
of the experiments made by the late Mr. Nicholas Wood it was found that by one 
jet, 4-in. in diameter, 17,000 cubic feet were moved per minute, and with small 
jets, 4g to 3-16ths of aninch in diameter, 22,000 cubic feet. A furnace in thesame 
pit, with the same amount of fuel, raised the temperature at 55 fms. deep to 140° 
or 145°, and moved 22,570 cubic feet of air per minute. So much, then, for the 
means of creating a draught or ventilating current; but that was, after all, only 
a part of ventilation, as they might get a hurricane of wind down one shaft and 
up another, and yet the workings below might be completely unsafe, They 
might have two shafts in close proximity, and then the air would take the 
shortest course from the one tothe other. That was, in fact, the principle or 
basis of all systems of ventilation in collleries, and the great thing was to use 
that property of the airso as to carry it even to the most remote and distant 
corners of the mine, ‘ Distribution,’’ however, formed a separate subject, in 
considering which they would find how important it was not only to get the 
fullest amount of power from the furnace, but to arrange the distribution 60 as 
to enable the miners to work in safety, and comparative ease and comfort. 


LEcTURES LITI. AND LIV.—Another important class of apparatus 
for artificial ventilation was formed by various modifications of the 
air-pump. Amongst them, one of the best was that invented by Mr. 
Nixon, which acted on a very large scale. The piston was 30 ft. in 
one direction by 22 ft. in the other; the stroke was 7 ft., and there 
were 672 valves of 16 in. by 24 in. of open. This machine was said 
theoretically—that is, if the amount of work done were measured by what it was 
capable of doing—to expel 166,000 cubic feet ofairperminute. Practically, how- 
ever, a large deduction would have to be made from that on account of leakage ; 
it was a curious fact that if this machine were at work in one drift which, by a 
cross drift, led to another worked bya ventilating furnace, the latter could pull 
away a considerable amount of air from the latter: but that did not prove that 
this machine was not an admirable one for introduction in certain positions, 
and capable of passing an amazing quantity of air. There are several varieties 
of this kind of machine. Something analogous to it, but with a double action, 
was patented in 1856 by M. Mahaux, with a cylinder 10 ft.in diameter, and a 
horizontal piston, and was in use in the Charleroi district ; and another erected 
by M. Scohy, at the colliery of Monceau Fontaine in the same district, which 
was capable of extracting 45,000 cubic feet perminute. Atr-pumps, which, ina 
few words, were simply to draw out the foul air, and by reversing the pistons to 
force in fresh air, were employed in the Belgian collieries to a considerable ex- 
tent. They had there large cylinders of wood, and sometimes of sheet-iron, 6 to 
10 ft.in diameter, placed, as the case might be, either vertically or horizontally. 
In order to lessen the friction, the valves had to be very numerous, and beiug 
fitted with counter-balances, the whole affair was too complicated to be satis- 
factory. They often, however, had the piston enclosed in a case of sheet-lron 
filled with water, which made the stroke less productive of friction, but this was 
only the Harz system of Mr. Struvé, carried out on a large scale. Mr. Struvé'’s 
ventilator was now in use in a great number of collieries in South Wales. At 
Aberdare there was one with the cylinder 21 ft. in diameter, and at Ruabon, in 
North Wales, two machines had lately been put up with cylinders 24 ft. in dia- 
meter. Mr. Struvé’s piston was a close-topped wrought-iron bell of from 12 to 
22 ft.in diameter, working up and down in water, and by means of ranges above 
it and below, placed in the walls of the piston chamber, drawing in and forcing 
out air at each up and down stroke. Whenever it was necessary to employ me- 
chanical ventilation, simplicity and durability were the qualities most to look 
to, and in these respects Mr. Struvé’s ventilator had proved itself to be a gcod 
machine during an experience of many years past. Another machine, lately 
put up at the Navigation Pit, near Aberdare, was a very good one when me- 
chanical power was to be the source of a large ventilation. Passing on to the 
large subject of “ distribution,’’ it would be necessary (said Mr.Smyth) to under- 
stand the different kinds of doors and stoppings required. It was of no uso 
having a large supply of fresh air unless that air was made to visit every part of 
the workings. This was effected by means of stoppings, and where it was neces- 
sary for the sake of communication or the passing of the mineral to the base of 
the shaft by doors. Thus, if they had two shafts joined together at the bottom 
by a level, the air which was introduced by the downcast would find the nearest 
way to the upeast, a natural law which was the very foundation of all ventila- 
tion. It would be necessary, then, in carrying levels in other directions to stop 
the direct passage between the two pits, and by stoppings and bratticings to 
conduct the draught of air right through the workings, and so bring it round 
at last to the upeast shaft. There were several kinds of doors made use of. 
‘* Main doors’’ were employed to shut off one part of the mine from another, 
and thus prevent the air taking any particular short course, and these might 
be made to open against the pressure, so that they were kept closed on the other 
side. They should be constructed in an extremely permanent manner, with 
strong sills, because in case of explosion it was of the greatest importance that 
they should stand the shock. As with one door there would naturally be great 
leakage; they should be put in in pairs, so that when one door was open its 
partner was Closed, and the general ventilation was not interfered with. Every 
one of these gates required a person to be constantly stationed atit. It was 
clear from the accounts given of the late explosion at Talke that the ventilation 
was thrown into a bad condition by one of these main doors being kept open for 
a length of time by an accident toa truck while passing through. The current, 
instead of going upon its ordinary and intended route, rushed through this open 
main door, and found a nearer way to the upcast, leaving all the rest of the 
mine without its usual supply of fresh air. The explosion, probably, would not 
have occurred if the main doors at that place had been dual. ‘* Dam doors’’ 
were chiefly used in mines subject to spontaneous combustion, and were put in 
as precautions. Thus, when a fire broke out the dams were closed, and it was 
shut off from all access to the dangerous parts of the workings until measures 
were taken for the extinction of the mischief. Whese dams to be effectual must 
be constructed so as to be air-tight. At the undersea collieries, at Whitehaven, 
there were peculiar conditions which rendered them remarkably liable to spon- 
taneous combustion, but {t was singular how completely all danger was obviated 
by the facility with which the fire could be isolated by means of a most efficient 
management of dam doors. A fire produced ina mine, and particularly by 
spontaneous combustion which arose in the small coal of certain seams, in a 
short time produced such asmoke or.‘ stythe’’ that it could only be approached 
on the windward side, and it frequently was needful to retire to some distance 
and bar off or isolate a whole district. To meet such cases the frames of the 
dam doors should be prepared beforehand at suitable spots in the main drifts ; 
they then were ready to be put up at a minute’s notice, and thus perform excel- 
lent service. Inthe undersea collieries of Whitehaven the lintels, &c., of the 
dam doors were prepared in the stone drifts between faulted districts of coal. 
It had been proposed there to put in swing doors, not only for damming, but 
for the main doors. In that case they would be made to swing from a strong 
framework above, so that in case of an explosion, instead of their being knocked 
down and their usefulness destroyed, they would be blown open, and the forco 
of the explosion having passed, they would fall back into theirold position, and 
maintain the division they were placed to effect. At the Great Exhibition, at 
Paris, last year some admirable arrangements of this kind were exhibited from 
the coal mines of St. Etienne, the doors being made of sheet-iron. ‘* Man doors" 
were to be found in some of the large collieries. They were used to enable the 
manager to get at the return air for the purpose of examining it, instead of 
having to travel an enormous distance round. These, however, were kept care- 
fully locked to prevent the men from getting through, and onght to be examined 
from time to time as to their integrity. To check the current of air, “sham 
doors” were occasionally employed, but in small mines, and in some parts of 
larger ones, it was not unusual to use sheets of tarpauling to turn the air in any 
given way. The next point for consideration related to “* brattices,’’ a subject 
of the greatest importance, as their use was to get the air to the places wheré 
the men were working. They consisted of a moveable par.ition put up #0 as to 
divide the level, the air being turned by a ‘‘ sheth door” at the point where the 
working leaves the main level, and passed along one side of the partition, re- 
turned by the other, and re-entered the main way on the other side of the “* sheth 
door.’’ By this means the incoming air could be made to ete the very face of 
the coal. Bratticing of this kind was made of various materials, and a great 
deal of tarpauling cloth was manufactured in very long lengths for this pur- 
pose, and was much favoured on account of the rapidity with which it could be 
put up. Another important point was that of the ‘‘ stoppings.’’ Ina large 
mine, it was obvious that starting from the downcast shaft, it would never do 
to put in doors in all the openings ; and those that were disused were, therefore, 
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stopped by walls of timberwork and sometimes of brick, where there was special 
necessity for preventing leakage, strengthened by largo accumulations of waste 
material thrown up on either side to secure it in cases of explosion, and prevent 
its fracture from interfering with the restoration of the propercurrents. When 
a colliery became extensive and complicated, it was necessary to bring back one 
current over or under another by means of what was called ‘‘crossing.’’ This 
‘was now done by Lancaster's plan, which might be seen thoroughly carried out 
at the Kirkless Hall and other collierles in Lancashire, where the alr was car- 
ried to the far end of the workings by means which were considered very simple 
in character. In the olden time, in places where there was a tendency to make 
gas, it was not an unusual practice to take a brick out of the stopping to allow 
the air to enter the enclosed portions. This, however, was a most dangerous 
practice, as it really did nothing but make the gas more explosive, and, there- 
fore, if a fall of roof took place, and it was driven out on the naked candles of 
the men, an accident was inevitable. The necessity for any suppositious aid 
of this kind disappeared by the introduction about the year 1800 by Spedding, of 
Workington,of ‘coursing the air’? by twos and threes through all the opened 
passages, and to all the places were the men where at work. ‘Thechief northern 
viewers soon recognised the importance of this arrangement, as opening the way 
to a system which would leave no part unventilated, and that, with Buddle’s, 
was the system of the present day; tt divided, in fact, the ventilation. Before 
that all the air must pass pass the goaf, and driven, as it often was, 20, 30, 40, 
or 50 miles, it collected in the course of its journey all the fire-damp, the pro- 
ducts of combustion, and other impurities, and it became unfit to breathe or to 
carry a candle in it before it reached the ends of the workings. The great im- 
provement which Mr. Buddle introduced into this system was that of ** splitting 
the air,” one of the most important advances ever made in the art of ventilating 
collieries; but it required a great amount of careand practice in large workings. 
By this plan the downcast air was divided, and one part went through one sec- 
tion, and another part through another section, quite unconnected with one an- 
other, but uniting again near the upeast shaft. It might seem a very simple 
problem thus to carry the ventilation all round the workings, but it must be 
obvious that wherever the roads crossed there must be a stopping put in, or if 
it were in the main roadway, through which the coal travelled, a door; and 
thus, the larger the workings the more multiplied would be the stoppings and 
doors, every one of which was a source of danger. But more important still, it 
would happen that when there was a good ventilation at the bottom of the up- 
cast shaft, 2ud when the workings were continued at a long distance, it would 
be found, when matters came to be examined after an accident, that the current, 
however good at first, Was by the time it reached the extremities of the workings 
nearly nil, having been absorbed by the careless manner in which the doors and 
stoppings had been looked after, and thus when explosive gases accumulated 
there was no current tocounteract them, The great object, therefore, to be aimed 
at In good, safe, and efficlent ventilation was to have as few doors as possible. 


Lecrure LV.—Mr, SMyTH (continuing the subject of ventilation) 
said that it might be necessary to modify the methods he had already 
described with regard to particular parts of any given colliery. It 
might be here and there advisable instead of passing the air by a 
certain piece of working to stop it out entirely, and when it was 
worked out to divide it off by a brickwall, and at the same time leave 
it entirely unventilated. In these cases It was formerly the custom to take out 
a single brick in the stopping,so as to allowa small portion of air to enter, or to 
let out the flre-damp, and so carry lt away; but now,a-days it was the practice 
not to havo any close stopping, except for the purpose of pushing the air forward, 
and thus not leaving even the goafs unventilated. Many practical questions aro-e 
in attempting to remove pillars safely while the men were advancing with open 
lights. In doing this it was wise and judicious to leave three or four rows of 
pillars in the rear of the works, and to course the alr backwards and forwards 
across between each row, so as to make it pass over a considerabledistance, ‘The 
reason was obvious. When the pillars were obtained the roof fell, and, of course, 
a condition of goaf followed, but these operations might let loose, as it were, 
quantities of fire-damp, which, if the passage were direct to the workings, might 
be driven where naked lights were in use, and thus an explosion might follow. 
By putting in stoppings in the direct levels the distance between the two points 
would be Increased so largely by the tortuous course as to obliterate any possi- 
bility of danger through the fire-damp striking back, the current of air being, 
of course, from the workings towards the goaf. There were usually doors in the 
stoppings, so as to allow of a quicker and more direct communication, but no 
per-on ever ought to be allowed to pass through those doors with an open light, 
and the proper keeping up of discipline in matters of this kind was the only 
mode by which security could be attained. The useof naked lights could never 
be wholly dispensed with, even where there was a liability to flery emanations 
provided they were not unusually large, because the expense of working with 
safety-lamps over naked lights was considerable. This was quite justifiable 
wherever ftire-damp bad not occurred in considerable quantities, or where its 
regular exudation was known and properly guarded against, and with proper 
precantions., It had been suggested by some persons that this system of panel 
working should be obligatory, and that there should bea separate inlet anda 
séparate outlet of air for each panel, but this plan, however good in theory, 
was one which it was impossible to carry out In practice on a large scale. A 
very close approximation to this scheme, leaving out the multiplication of pits, 
was already in use. It was now an established fact that the maintenance of 
such extremely long courses of air between the intake and upcast shaft made 
explosions probable in spite of all precautions. If only half the main workings 
could be sutficiently separated from the other half, it was obvious that in cases 
of explosion the loss of life would be limited to either half,as thecase might be, 
Again, where the men went down in two successive shifts, it was obvious that 
in the event of a catastrophe only half would be lost, whereas all might be lost 
if there was only a single shift per dlem. In Wales, however, and elsewhere 
a strong prejudice prevailed against a new man being allowed to come into an- 
otber man's working place, Kach man looked upon his working place as if it 
were his own workshop, and the consequence was that the face of the workings 
had to be largely extended to get a certain output, increasing greatly the ex- 
ponse, and Involving the destruction of all the personsemployed in case of acci- 
dent. Inthe North of England the two-shift system was largely adopted, and 
would soon be the rule without any exceptions, ‘The prejudices of working col- 
liers were always difficult to overcome, but they must surely be relinquished 
when they learnt that the system was carried out in the North of England, and 
that the workmen all approved of it. Ile would now proceed to look at the dif- 
ficulties the air had to struggle with its passage through the workings, and it 
would be found that many precautions were needed,and much vigtlance required, 
inthisrespect. The necessity arose from several causes, but principally from the 
leakage which occurred at the stoppings, and the friction consequent upon the 
falling of roof,so that the run of airwas shortened by the one and weakened by 
the other. In considering these points, the law of Mariotte, the soundness of 
which was fully established, came into play. That law might be thus stated— 
the pressure remaining constant, the increase of volume imparted to the air by 
heat was uniform and equal for each degree of heat; and that for each degree 
Fabrenhelt of warmth, the volume of air was increased by 1 459th of its volume 
at zero,so that if the heat of the air be /°, it would increase the volume by 
tx1459. Applying these rules, it would be obvious— 

1.—That the pressure to be overcome varied according to the length of the 
gallery, so that if it be so much in one mile of workings it would in a second 
mile have twice 2s much resistance as in the first. 

2.—The resistance varied according to the square of the velocity of the cur- 
rent. This was an important point, because it was often said that if the cur- 
rent would blow out a candle the ventilation was good, but this rule proved 
that while at one place the current might be 3 ft. per second, and at another 
6 ft. per second, the difference did not arise from any increase in the quantity 
of air, but in the variation of resistance, the difference being iu that case as 
that of 9 to 36, so that, increasing with this rapid ratlo, there was an enormous 
loss of power. 

3.—If the volume of air remained the same, the resistance varied inversely 
with the sectional area of the air-way, so that the larger the air-way the less 
resistance was offered, and the larger the volume of alr obtained, 

The consideration of these rules led to one or two simple, but important, con- 
clusions. One was that the air currents should be shortened as much as pos- 
sible, and their velocity should be kept as low as possible ; another was, that at 
the same time the resistance should be diminished as much as possible by en- 
larging the area through which the air had to pass. These rules also showed 
how absurd were the propositions sometimes made to ventilate mines by means 
of pipes, since the levels themselves were but pipes on a large scale, and the mo- 
ment the manager began to reduce their size he met with such serious difficulties 
in practice that the bare mention of pipes could not be tolerated for one moment 
in respect to the effective ventilation of mineson a large scale. A further point 
to be mentioned was one of considerable importance: it was that in galleries 
of equal sections, which differed only in length, and which were cireumstanced 
alike, the volume of the air would be Inversely of the square root of thecurrent, 
and the velocity would be inversely as the square root of 4 to the square root of 1. 
Thus, in two levels of unequal leagth if they had 1000 cubic feet per minute 
passing through by the longer route they would havea quantity equal to the 
square root of 4 passing through the shorter route. And much, therefore, it was 
obvious, depended upon the contrivances put in for dividing theair, which acted 
as checks, A prudent manager, however, endeavoured to put in as few obstruc- 
tions as possible, and so get the full volume due from the working power, whether 
it were that of a machine or that derived from increasing the temperature of 
the upcast pit by means of steam or fire. The next question was how could they 
test the quantity of air passing through the mine? Persons thoroughly ac- 
customed to deal with the circumstances which result from the falls of roof or 
other obstructions of the roadways could tell by the flame of the candle whether 
tucre was sufficient air in any given place for the workmen ; but for many reasons 
it was desirable to measure the actual quantity of air in the working portions 
ofamine, This was done frequently by firing a small quantity of powder, and 
observing how long the smoke would take to pass through a measured distance. 
That would give the velocity per minute, which, multiplied by the proper mul- 
tiple, would give the total amount of cubic feet per minute. 

There was, however, a great number of anemometers, or wind measurers, in 
use, Amongst these, that invented by Mr. Biram, formerly one of Lord Fitz- 
william’s coal agents in Yorkshire, wasmuch approved. Itconsisted of a hort- 
zontal wheel, with vanes on successive portions of the circumference, so that if 
placed in a convenient position in the drift it would register on a dial the amount 
passing ina given number of minutes. It was desirable that these measure- 
ments should be taken from time to time by an authorised person at different 
points in the workings : and, above all, what passed in should be compared with 
what passed out. These records should be tabulated under the different head- 
ings of date, depth, wind, barometrical pressure and Leat of atmosphere at the 
surface, the quantity of the intake, the velocity, the area covered, and so on. 
Mr. Smyth described a smaller machine (which might be carried suspended from 
a finger), also invented by Mr. Biram, and manufactured by Mr. J. Taylor. of 
Derby, which iu a strong current gave good results. Another very pretty instru- 
ment was constructed by Mr. Casella, of Hatton-garden, London, which was, per- 
haps, a little too delicate for mines, but based on the same principle. It was 
more used in hospitals and public buildings, but many coal viewers also favoured 
it. Another very useful wiad measurer was invented by Mr. John Phillips, Pro- 
fessor of Geology at Oxford, but elaborated by Mr. Dickinson, the Government 
Inspector of Mines. The water gauge, also, might be used to ascertain the dif- 
ference between twocurrents ; but it must not be taken as indicating the amount 
of ventilation ina mine. It indicated rather difference of density, and the re- 
sistance the air experienced in taking its course round the pit ; and it might be 
used also as a convenient check on the anemometer. 
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MINING EPISODES IN INDIA—No. 
PINJOUR—ITS PALACE AND THERMAL SPRINGS, 

Though India be despoiled of much of its wealth, and its princes 
shorn of much of their power, by conquest, plunder, and all the hor- 
rors of protracted intestine warfare, as well as by foreign invasion, 
yet enough is left in the remains of her cities and palaces to show 


what once prevailed in places now abandoned and neglected, so as 
to be in some cases reverting to a state of natural jungle. I have 
also seen enough to convince me that India possess innate riches of 
which she cannot be despoiled without retaining at least a fair share 
of advantage in every sense of the word. In a previous letter I men- 
tioned having seen the ruins of an ancient city near Nagpore, the 
very name of whichis lost in oblivion; again at Seanee, a village of 
the plain, are ruins of palaces, that abundantly testify the sad truth 
of my introduction to this paper; Jet us see if I can give proofs of 
presumptive evidence in favour of the latter part of my proem, 

Pinjour is a small town, or village, near the northern termination 
of the great plain of India, about 1200 feet above the level of the 
sea, from which it is distant many hundreds of miles. It lies 35 miles 
north of the military cantonment of Umballa, 919 feet on the great 
road to the sanitaria of Kassowlie, Subhathoo, and Simla, and only 
three miles south of Kalka, the most northerly of the towns of the 
plain, whence the ascent to the Upper Himalayas commences, I 
place the figures of altitude to show the rise, it being almost imper- 
ceptible in the plain until at Pinjour rocks appear, that my readers 
may the better understand my future observations. The chief at- 
traction now at Pinjour is the summer retreat and gardens of His 
Highness the Mahurajah of Puttialah, an independent chief of enor- 
mous wealth and power; this latter extends to life and death, anda 
right to enforce labour, perogratives he seldom uses. His income is 
said to exceed 500,000/. annually; he has his own standing army, and 
keeps more elephants than any other Indian prince. This nobleman, 
with a liberality almost without parallel in Asia, has thrown open 
the beautiful gardens and palace, when not occupied by him, to the 
free use and enjoyment of all comers, of course under necessary re- 
gulations, Not only are pic-nic parties allowed, but all are permitted 
to erect tents, and encamp for days together, in the pleasure grounds, 
Outside the entrance a place is set apart, where native servants, 
camels, horses, &c., bivouac: here a plentiful supply of the purest 
water in India may be obtained. At the time of my visit there were 
about 80 camels, 200 horses, 100 mules, donkeys and bullock carts 
innumerable, yet all had space and accommodation gratis, 

I was fortunate enough to receive an invitation to spend the Christ- 
mas holidays of 1867 at this spot, to meet some friends who are in high 
favour with the Mahurajah. We had the exclusive use of the kiosk, 
or principal apartments in the place. A description of the gardens 
and palace would, doubtless, be as acceptable to your readers as the 
opportunity of seeing them was to ime, but that would trespass too 
much on your space and my time; suffice it, then, that they are said to 
be the most splendid and perfect specimens of Eastern luxury, as 
anciently enjoyed, now extant. The architecture and laying out of 
the grounds, with the host of fountains and canals, is very similar to 
those at the Taj, at Agra, which has evidently been the type, but is 
infinitely less artistic and chaste, partaking largely of the national 
barbaric attempts at splendour and effect; still some of the painted 
roofs, &e., are very good; the porticoes, fountains, and waterworks 
are elaborate and extensive; the compound is entirely surrounded by 
brick and stone walls, fortified and loopholed. The entrance, as 
usual in India, is by an arched gateway, embattled and protected by 
side towers; a narrow winding entrance leads to this, the walls of 
which are about 20 feet high. The necessity for these precautions is 
obvious to all persons at all acquainted with the ancient predatory 
habits and predilections of “ Hill Men;” they, like the ancient Scotch, 
made descents of tribe upon clan, headed by their chieftains, who 
annexed possessions if opportunities offered, or decamped with spoil 
if land could not be secured. Before the invention of fire-arms or 
artillery this place must have been almost impregnable, now its ap- 
proaches and environs are applied to far nobler uses; the gardens 
were full of orange, lime, lemon, banana, plantains, guavus, and cit- 
rons in full perfection, flowers and shrubs of every descriptionin full 
bloom, European vegetables of great variety in excellent cultivation 
and profusion—in fact, His Highness spares neither pains or expense 
to keep up the place for the entertainment and enjoyment of his 
visitors. Thanks to him, and may he have many imitators, 

Now to matters much more interesting and to the purpose. J wished 
to ascertain whence the prodigious supply of water to the fountains 
had been obtained in this apparently merely dead-level spot. Onen- 
quiry I found it proceeded from a series of extensive springs, all 
situated within the area of less than 4 mile, some of them rising in 
large volumes directly out of the ground (as at Holywell,in Flintshire) 
within a few yards of each other, yet all, or most of them at all events, 
from a different origin, as proved beyond doubt by some being cold 
and chalybeate, whilst at not more than 20 yards distance is a spring 
quite as warmas that at the Hot Wells at Clifton, Bristol. Again, 
others are sulphurous and turbid; others pure, delicious, wrated 
spring water, equal to any in the world for human consumption, As 
may be supposed, in a country so polytheistic as India, each spring 
is dedicated to some deity, To these shrines large numbers of the 
natives continually resort. The temples and reservoirs, or “ pools,” 
for ablution and bathing are numerous, handsome, well constructed 
buildings, of great antiquity, having stately domes, terraces, pillars, 
statues, &c., in true oriental style and magnificence, a stranger would 
little have expected to find in so remote a district. Most of them are 
kept in a state of perfect repair, There are some of extreme antiquity, 
now yielding to the hand of time, but they serve to show the former 
celebrity of this place. I gleaned much historical and traditional 
information respecting Pinjour from a Moonshee, or interpreter, who 
I found had received orders from his Highness to offer me every at- 
tention, and to show me all Idesired. (It is necessary, perhaps, for me 
here to remark that the Maharajah is one of the principal proprietors 
of the undertaking in which I am engaged, and that, therefore, my 
name and the fact of my beingat Pinjour were familiar to him.) This 
intelligent resident Moonshee informed me the waters were formerly 
much warmer than at present; that even within his lifetime (he ap- 
peared about 36 years of age) the heat had sensibly decreased. To 
my surprise he did not know what a thermometer meant, nor was one 
in any of the baths, or even in the palace. It will not be so when I 
visit Pinjour gardens again, I calculate. Knowing the religious 
scruples and prejudices of the Hindoos and Brahmins, I abstained 
from asking too many questions respecting their sacred wells. They 
believe all their specialities are conferred by separate deified influ- 
ences, and that benefits and miracles are proportionally conferred to 
the degree of religious faith of the devotees. 

We then visited a large tomb, surrounded by trees of immense age, 
erected in memory of some great battle fought long ago between rival 
chieftains (long before British influence and power extended thus 
far), by which the ancestors of the present Rajah obtained the sove- 
reignty over a vast territory in the North, perhaps including this 
spot, as Pattialah territory and city are 60 or 80 miles south, and 
his family have retained it ever since. I was then conducted to a 
series of ruins overgrown with jungle, mounds of bricks (small but 
well burnt), remains of walls, &c., showing this had been once a well 
built and strongly fortified city. Here are some singular subterranean 
chambers, evidently not tombs, but dwellings, the remains of numer- 
ous private baths, terraces, kc. Most of these are built of regularly 
cut and dressed ashlar sandstone, exceedingly hard, squared, laid in 
regular courses; the joints so correctly and closely laid that a knife 
cannot be introduced between them. These are now being carried 
away and utilised for building bridges, constructing canals, and such 
like useful purposes. In this instance such appropriation is not only 
to be forgiven but commended, since no really fine monumental work 
of art is being destroyed. A vast number of tombs lie scattered about, 
as well as shrines to the goddess Shiva, and other objects of heathen 
worship, the figures on which are wrought in alto relievo to a degree 
of perfection, and with a correctness of outline, which astonishes the 
beholder. These are protected now from further demolition. They 
are built of the same hard blue sandstone before mentioned, The 
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wonder is where the workmen procurred tools to cut such delicate 
tracery and statues in so hard a material. 

On enquiry if coal existed, I was told that a species of coal had 
been worked some years ago, but only in a very limited way ; merely 
a few pits sunk, but no capital expended, or anything like skilled 
labour, systematic investigation, or apparent purposes than, if pos. 
sible, to get fuel at once for instant use. The samples I saw were 
true coal shale, not lignite, but bituminous shale. On trial I found 
that by enclosing it in the heart of a common tobacco pipe inflam. 
mable gas was readily evolved in considerable volume. My next en- 
quiry was as to the strata. These I found to be clay-slate, traversed 
by beds of limestone and beds of sandstone of various degrees of 
density, and colour from red to nearly white, mixed with spots and 
layers of green sand and alabaster in isolated masses ; but I did not 
find the true fossilised mountain limestone, which I believe is held to 
be absolutely necessary to the true coal measures. Still, with this 
exception, I should say the elements are not wanting, for there exist 
lead lodes and immense beds of limestone, and where the thermal 
springs arise is nearly at the junction of these rocks, and near the 
place where the beds of coal shale, or lignite, must crop out in the 
rise of the hills from the great plain of India. It is quite possible, 
indeed probable, that a lacustrine basin may exist here, as this place 
lies between the Upper and Lower Himalayan ranges, and is at least 
150 miles from the granite, not lese than 70 from gneiss. It may be 
that the seams lie deep, but in my opinion the presumptive evidences 
seem at least to warrant an attempt by boring, and the employment 
of a competent person who is acquainted with the various coal de- 
posits in situations of a similar description. Those I can quote as 
approaching the nearest are at Warmley and Nailsea, near Bristol, 
Never having given this important branch of mining the attention 
necessary to form a decided or correct opinion, I hesitate to say more; 
but should this meet the eye of a practical, who can recognise any- 
thing worthy of suggestion or enquiry, I shall be happy to give every 
information, and to assure him fortune awaits the lucky discoverer 
of coal in this part of India, and that funds will be readily forthcom- 
ing for prosecuting an enterprise fraught with results so earnestly 
desired. These springs seem to me to be evidences of either the ex- 
istence of possibly deposits of iron pyrites in abundance, coal mea- 
sures, or slumbering volcanic action. Though volcanoes have un- 
doubtedly been in action with wonderfully powerful effects in these 
mountains, none are so now, nor have they been for ages. Even 
tradition hands down no account of their existence, and shocks of 
earthquakes are rare. My attention having been directed to this 
subject by mere chance, as above noted, I made further enquiry, and 
found thermal springs existed in another part of the Himalayas, 
where also bituminous shale is procured; this will burn in an open 
grate, with a vigorous flame. Should anyof your readers desire, and 
will pay the cost of carriage for a parcel of these substances, I will 
forward them, and trust that my visit to the thermal springs at Pin- 
jour, though made for pleasure, may end in a benefit to many, and, 
perhaps, in a profit to your old correspondent— 

Subhathoo, Punjaub, GEORGE HENWOOD, M.E, 





TECHNICAL EDUCATION—No, III. 


§S1r,—The discussion last week upon Technical Education, upon the 
motion by Mr, Samuelson for a Select Committee to enquire into the 
provisions for giving instruction in theoretical and applied science to 
the industrial classes, was highly satisfactory. Mr. Samuelson, by 
his motion and remarks, added another to the many claims he has 
upon the esteem of all connected with the mining and manufacturing 
industry, and the results of the enquiries of the committee, with Mr, 
Samuelson to guide and direct its investigations, can scarcely fail, one 
would think, to be satisfactory. Having given a brief history of the 
efforts made to introduce a system of industrial education here and 
on the Continent, Mr. Samuelson showed the inadequate success which 
hitherto had attended the means employed, adding that the very 
classes to whom the Government now offered its aid were exactly those 
not ina position to acceptit, whilst those who, by a preparatory edu- 
cation, would be best enabled to avail themselves of it found such 
aid refused them. Mr. Samuelsonalso pointed out how, by the crea- 
tion of professorships, and the aid of night classes for the instruc- 
tion of artizans, the difficulties now surrounding the question might 
be met, a suggestion really of so much importance that we trust it 
will receive from the committee the attention it so well merits. The 
men to whom technical instruction is of the highest importance are 
generally men who have no means of availing themselves of it un- 
less itis brought to their very doors ; and we really cannot see why it 
should not be so brought, either through the agency of district col- 
leges or by means of night schools, or both. There is not an opera- 
tive engaged in any kind of manufacture who might not thereby be 
benefited. As the Vice-President of the Board of Trade remarked, 
English workmen are beginning to be alive to their own positions, 
and to feel that their whole lives are little less than continued strug- 
gles to overcome the deficiencies which have existed in their early 
education. They are beginning to feel that they are unduly weighted 
in a race which needs their utmost strength and freedom, that they 
are sent defenceless to measure their prowess with men fully equipped, 
and that just as in ordinary machinery to avoid friction and to save 
fuel are elements tending to secure success, so even in those pur- 
suits in which the human machine is required it is equally wise and 
economical to fit it for its work by preparatory training, and to re- 
move all obstacles which may tend to fret, or to prevent the free 
exercise of the powers with which it is gifted. And amongst those 
engaged in the various forms of industry in this country who most 
need special scientific teaching, and an intimate acquaintance with 
those laws and principles bearing upon their own particular profes- 
sions, there are none to compare with men employed in practical 
mining. No mining agent, viewer, captain, or butty collier in the 
kingdom, however much he may value practical knowledge, and pride 
himself upon those rules which his experience has enabled him to 
lay down in relation to the prosecution of his daily duties, would be a 
worse, but a much better, man if he were in a position to show that 
he based his operations upon, or was able to prove their consistency 
with, certain well-ascertained scientific laws. With the greatest 
willingness on the part of those who have the conduct of mines to 
carry out advantageously the works in which they are engaged, cha- 
acterised, too, as they are generally by much energy, acuteness, and 
general intelligence, yet necessarily from the narrow field within 
which their observations are confined, by reason of their labours, 
they cannot be wholly efficient without a knowledge of geology, or 
its kindred sciences; nor can they expect to be free from those mis- 
takes they so often commit, or those absurd speculations which they 
do, but which they never ought to, indulge in, or for a moment to 
countenance, and which often entail great losses upon their employers. 
In the old mining districts of this country, as much as in any other, 
we still requires much as ever central mining colleges and museums, 
such as shall become storehouses of facts to supply miners with a 
knowledge best fitted for helping them forward in an enlightened 
discharge of their daily duties, and qualify them for adding new 
links to that grand chain of improvements which have already made 
this country what it is. 

It is no argument to boast of what we have done; the question is 
ought the great industrial army of this country, which has accom- 
plished so much, to be compelled for ever to labour under disadvan- 
tages which can so readily be removed, with benefit both to itself and 
to the nation? If ithas accomplished so much so well at such great 
sacrifices, and with such an unnecessary stress placed upon its powers, 
what might it nothave wrought under more favourable circumstances, 
and supposing that the individuals composing it had had the advan- 
tages of that special education for their tasks which those of other 
countries have enjoyed. In mining alone how many lives annually 
out of the 1000 now offered upon the altar of incompetence, ignorance, 
and recklessness might have been saved, and how many hundreds of 
thousands of pounds worth of property might have been preserved, 
had a good system of technical instruction been introduced and acted 
upon, or if our managers-and miners had received their education at 
mining schools and academies similar to those of France, Prussia, and 
Austria, some of which have been in operation more than a century. 

Our national School of Mines and Museum of Practical Geology 
in London, we have previously said, is highly valuable in itself, but 
has it yet exercised that corrective influence on the mining operations 
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e country which is desirable? How many, for instance, of those 
abet in ising in South Staffordshire have received . — 
in that School? We are tolerably familiar with the a . 
Field, and if we except the son of Mr. Wynne, Government — 
of Mines, we do not know a single individual in connection be L e 
various works in that field who has ever taken advantage of its lec- 
tures and means of instruction. These men pride themselves — 
being practical, as though practice and science were antagonis ic, 
and the result is they fall into fearful errors. Two or three years ago 
we were called upon by a lord-lieutenant of a county, whose family 
name is associated with some of the most brilliant military victories 
of the past half-century, to give an opinion upon a shaft being sunk 
‘upon his estate in search of coal by a professional sinker of South 
" Staffordshire, who concurred with a number of the local gentry and 

farmers in believing that there was a prospect of coal being found 
there. The shaft was sunk in the Lias, and the round balls of stone 
usually found in the shale were collected and placed in a heap on 
the bank, under the impression that they were nodules of ironstone 
from the usual coal measure ironstone shale, His lordship’s chap- 

ihe who had just a smattering of the science which alone affords a 
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e guide under such circumstances, favoured the views of the men, 
by insisting that the fossils we pointed out as being of the true Lias 
formation were coal measure specimens. Beaten on this ground, 
they said there was plenty of coal on the estate, as many farmers 
uld testify. We visited these farmers, who, with their men, brought 
ades and mattocks, and set to work, and triumphantly produced 
ts of coal, which we had some difficulty in proving to them to be 
drift from a coal field many miles distant. These were embedded in 
blue clay, also mistaken for one of the clunches or fire-clays of the 
& coal measures. About half-a-dozen years since a landed proprietor, 
3 and member, we believe, of a learned society, impoverished his estate 
- by a series of sinkings for coal, every one of which was commenced 
Ba in rocks below the millstone grit, and in Silurian strata; he also was 
)Finfluenced by the advice of practical miners, who were interested in 
* fleecing him. 
= Some years previously we came upon a number of Welsh farmers, 
"> who were seeking for coal in Silurian rocks, and who, in their hurry 
to get rich, wilfully set at defiance deductions of a well-tried science. 
At the time we speak of, mineral fuel was imported at high rates, and 
the vision of great profits resulting from a speedy find of coal acted like 
magic upon the villagers, who clubbed their capital and staked their 
all, There are some men youcannot turn if they are under the impres- 
sion that they are in the right; and there are others it is impossible 
to change if they once feel that they are in error. During the pro- 
gress of the work bits of coal were discovered which were said to equal 
that of Ruabon—which is very probable, seeing that they had been 
dropped in by the very men who found them, and sold them for their 
weight in silver for the squire’s inspection, or for the purpose of in- 
ducing others to spend their spare cash. Upon finding these the 
| village bells were rung, bands of music were engaged, and the men 
Ps were feasted. Up went the shares, and down went the farmers’ stock 
‘beneath the hammer, in order that new calls should be met. Some 
sold everything. A man named Reece, who had come down from a 
well-stocked farm to a cottage, when we called upon him had but 
one bony old horse left, with which he drew stones for theroad, The 
poor fellow afterwards emigrated to America, and died on the pas- 
sage. All became deeply in debt for ropes, labour, or machinery, for 
which they had been answerable, and some were imprisoned by their 
creditors. We gathered Silurian fossils from the mouth of the pit, 
and endeavoured to persuade them of their folly ; but it was of no 
ise. They suspected us of being in the pay of the Ruabon Company, 
and bribed to give an adverse opinion. Moreover, they had sent spe- 
cimens of their sinkings to South Wales, to Wolverhampton, and to 
hali-a-dozen other places, and practical men had counselled them to 
persevere, JOHN RANDALL, F.G.S, 


MINING IN MEXICO—No, I. 

S1r,—On Jan, 2 Don Antonio Paredes presented to the Legislature 
lof Sonora, of which he is a member, a proposition to abolish the heavy 
duties on all metals, He gave many reasons proving the evils of the 
actual prohibitions on their export, and their illegality according to 
the Constitution, and also the convenience (indeed, necessity) of abo- 
lishing all such restrictions, in order to give to mining the impulse 
which it merits. Mr, Paredes proposed that his motion should be 
forwarded to Congress, and that the Governments of the other States 
should be requested to aid in abolishing the prohibition on the ex- 
port of minerals and metals, and in their transit within the Republic. 
A Committee of the Legislature gave its verdict on the proposition 
on Jan, 10, that the laws prohibiting the export of metals, also those 
obliging them to be coined, and also the circulation and export duty, 
are contrary tothe Constitution, prejudicial to mining industry, and 
opposed to the laws of public utility and justice which should govern 
in the matter of imposts. The committee proposed the approval of 
the proposition of Don Antonio Paredes, that Congress be petitioned, 
as also the other States; that the export of silver, gold, &c., in bars, 
or of minerals, be freeof duty, and that if any duty is charged it shall 
not be more than 3 per cent. of the value, It willbe a great day for 
Mexicoand for mining when this law passes. Lately the miners have 
been urging the point in view of the depressed state of mining, and, 
in fact, of every industry in the country. It is the only thing that 
can now save Mexico, except annexation, for we already hear of re- 
volution in Tucatan, and pronunciamentos in other quarters ; and af- 
fairs will go on, probably, much the same as before the Empire. 
Austria, California, and Chili are great mining countries, but in com- 
parison to Mexico they are poor, whether agriculture or mining are 
ompared. When California caused a rush in consequence of the 
old discovery it was thought that the true El Dorado was discovered ; 
ut let this country only have a chance, and it will prove its title to 
he name above allothers. The passing of the proposed law of Senor 
Paredes would cause the influx of capital and the working of mines 
© such an extent that the finances of Mexico would quickly recover 
“their equilibrium, and other branchesof industry be equally benefited ; 
and add to these the construction of railways, which should pay am- 
re ple dividends, from the peculiar nature and climate of the country, 

ithat peace and prosperity would follow as a consequence, 
Whatcountry canrival, or mention with pride, such mineral districts 
as Real del Monte, Guanaxuato, Tasco, Catorce, Fresnillo, those of 
§, Sonora and Chihuahua, and a host of others, and the immense virgin 
districts yet unworked? Some will say that English capital tried and 
failed ; so it did in Real del Monte, retiring with a loss of over five 
billions of dollars, But when the same property was purchased by 
Kexicans, who secured the services of an Englishman, competent by 
Bis local knowledge of the country, its language, and mining laws, 
nd by his practical and scientific mining and business habits, they 
®btained more than one million dollars clear yearly ; and it will con- 
nue to flourish, espeeially if assisted now by the permission to export 
Sher silver, The English company paid on an average yearly for ali- 
mmentos (allowances) to the mine owners about 5500/. (see “ Anales 
le la Mineria Mexicana”), and the other companies in proportion. 
Pehey built expensive surface works and establishments, and sent out 
eople to manage who had never seen a mine before. The method 
= of amalgamation practised was the Mexican patio process, and there 
Were, consequently, great losses in the silver produced, as many kinds 
; sel metal were entirely unsuited to the process, so much so that in 1840 
+ the company referred to lost 41 per cent, of the value of the silver 
pextracted. Even now it would be well to compare if the Californians 
Bre not a long way ahead of Mexico inamalgamation, The average 
— by barrel process may be stated at 19 to 20 percent. of the sil- 
A. ditto, by the patio process, 15 per cent.; average cost by barrel 
Process, $28 to $32 per monton (3000 Ibs.), according to the clase of 
metal, without including the value of the quicksilver lost in the pro- 
- ; Ay average cost by the patio process, $26 to $30 per monton 
oe be bs.) according to the class of metal, without including the 
¥ % bs the quicksilver lost in the process. The average losses by 
ee: oth processes will vary according to whether the assays are made 
PY interested parties, who naturally like to show their mode of treat- 
3 _— as the most favourable. I think there is great room for im- 
Prov ement, both in the crushing and amalgamation. I see that the 
es Avie plomnceny Company are sending to California for machinery, 

p Which seems to indicate that it is superior. 

BP x. ~—_ advantage to Mexican mining, when the proposal of Senor 
)* aredes becomes law, will be that the miners will not be obliged to 






























































send their bar silvertoamint forcoinage. The mint may be in many 
cases 100 or 200 miles distant. They purchase on their own assays 
and at a price fixed by the Government, and only pay for the gold 
above 16 grs. worth $0°45. By sending to England we should secure 
the true assay for silver and gold, so that the difference in these alone 
would pay for a much higher rate of export duty from this than that 
proposed by Senor Paredes, and the sight of the bars of silver would, 
no doubt; gladden the hearts and pockets of adventurers at home, 
and give them increased confidence. The fact of securing the value 
of the total contents of gold (nearly all Mexican silver ores contain 
a good ley) would cause the miners to introduce new modes of ex- 
tracting it, and turn their attention to it, and not be indifferent, as 
is now the case, in consequence of the mints only paying above the 
16 grs. of gold in the mark of silver, which latter is paid at $8:25, 
and if it contains the 16 grs. of gold is worth 45. more, so that it is 
equivalent to the loss of 5} per cent. of the value to the miner, I 
have heard Retinger’s concentration tables spoken of very favour- 
ably, and where large quantities of ore have to be worked it would 
be an immense saving to reduce such quantity 20, 30, or 40 percent. 
in bulk, reducing the quantity to be calcined and placed in the bar- 
rels, and the quantity of quicksilver, sulphate, &c., used. These tables 
are used at the Hungarian Government mines, and separate, at the 
same time, the different metals. JOHN P, SEWELL, 
Real del Monte Silver Mining Company, Feb, 24, 





HOT-AIR ENGINES. 

Srr,—The great obstacle to the introduction of hot-air engines has 
hitherto been in the difficulty of keeping the parts sufficiently lubri- 
cated with unheated air, and nearly every effort to overcome the dif- 
ficulty has led to the introduction of complications, which has made 
the whole machine impracticable, but an arrangement has recently 
been effected by Mr. Wenham, of Clapham, which, I think, will 
permit of the general use of air-engines. He so arranges the top of 
the cylinder that it shall act asan air-pump. In hot-air engines 
the body of air forced into, and heated by, the furnace must be less 
in bulk than the capacity of the cylinder, as determined by onestroke 
of the engine. In order to obtain this condition, the top of the piston 
has been made with a trunk, or hollow rod, of large diameter, passing 
air-tight through a gland in the lid of the cylinder, the upper por- 
tion of which is thus reduced in capacity, and serves as the air-pump. 
Mr. Wenham’s invention is for causing the upper portion of the cy- 
linder to discharge the requisite quantity of air without a trunk, 
which has been found objectionable in practice. He provides the 
top of the cylinder with a sliding, or other valve opening to the ex- 
ternal air; this serves as the inlet valve of the pump. After the 
piston has descended to the bottom of the stroke this valve remains 
open for a portion of the return stroke, so that some of the air, which 
has just entered, is allowed to escape again into the atmosphere. 

At the time when the air-pump contains the requisite charge of 
air (varying in quantity from three-fourths to one-half the lower ca- 
pacity of the cylinder) the inlet-valve is suddenly closed by the ac- 
tion of the engine, and the volume of air is forced through the usual 
outlet-valve into the furnace, or the inlet-valve may be propped open 
and the support removed when the proper charge of air is contained, 
As this would preferably be a variable quantity, according to the re- 
quired work on the engine, the closing of the inlet-valve may be de- 
termined at varying parts of the stroke by the action of the governor, 
which will in this way regulate the speed of the engine. Mr, Wen- 
ham sometimes uses an arrangement which I think is quite as effec- 
tive, and more simple. He makes the upper end of the cylinder of 
such capacity that when the piston reaches the top of the stroke a 
space may be left in which the portion of air not required may be 
compressed, and consequently will not enter the furnace, and by its 
subsequent expansion will assist the down stroke of the piston ; thus 
space may be formed between the piston and cylinder lid, or the air 
may be compressed in a side passage or reservoir, a ©. 3. 

April 2, 





PREVENTION OF SMOKE. 

Srr,—The large amount of attention at present being paid in some 
parts of the country to the prevention of smoke would almost lead 
to the conclusion that the smoke nuisance is the result of modern in- 
novations, and that no effort has been made by inventors to meet the 
difficulty ; but upon consulting the very valuable volume of official 
abridgments, referred to in the Wining Journal of March 7, as pub- 
lished by the Commissioners of Patents, I find that so long since as 
November, 1634, Hildebrand Prusen and Howard Strachy obtained a 
patent for an invention to avoid smoke, and in the following year 
Thomese Francke patented an invention “ whereby alsoe the annoy- 
ance of smoake is much avoided.” Even the deflector, which forms 
the basis of so many recent inventions, has been in existence for half 
acentury. In March, 1840, Thomas Craddock patented a method of 
combining two furnaces to heat one boiler, for the purpose of con- 
suming the smoke and saving fuel, which gave very satisfactory re- 
sults, The invention of Mr. Charles Wye Williams, which for along 
period commanded almost exclusive attention, was patented in 1839, 
and consisted chiefly in introducing an increased quantity of air above 
and behind the fuel in combustion. The invention of Mr, Andrew 
Kurtz, patented in the following year, was very similar to that of 
Mr. Williams, the sole difference being apparently that, whilst Mr, 
Williams introduced the air at the bridge and under the grate, Mr, 
Kurtz introduced it at the sides and under the grate. 

Another class of invention connected with the prevention of smoke 
is that represented in the arrangement of Mr. John Juckes, patented 
in Sept., 1841, This was a method of consuming smoke and saving 
fuel in fire-places, by constructing the fire-bars in an endless chain, 
and moving them by means of two wheels, over which they pass 
slowly in a horizontal direction from the front to the back of the fur- 
nace; as they move they carry from a box placed at the front of the 
furnace a certain quantity of coals, which can be regulated at plea- 
sure, The invention of Mr. Nathan Waddington, dated January of 
the same year, is also worthy of notice; he proposed to consume smoke 
in boiler furnaces by introducing the fuel at the sides through two 
inclined hoppers, in which the coal becomes coked; as che fire burns 
low it is pushed back, and the coal in the hoppers allowed to fall 
down, The bars are made with an incline on each side, towards the 
centre, to facilitate the raking of the coals down from the sides, and 
the door is made to slide over the furnace-door so as to exclude air. 
Mr. Juckes seems to have attempted to combine the advantages of 
these two inventions in a patent taken in 1842, according to which 
he constructs the grate of the shape of a cylinder, and causes it to re- 
volve on a horizontal axis; part only of this grate protrudes into the 
fire, and it revolves, carrying fresh coal into the grate. The coal is 
ignited from above, and coked before being placed in the furnace. 

The invention of Mr. Elisha H. Collier, patented Sept., 1843, was 
likewise a step ina new direction: he proposed to consume the smoke 
by conducting it through a clear fire, distinct from that in which it 
was generated, the heat of which may be made use of either to assist 
the principal furnace, or for any other object; the fire is supplied 
with air through a flue which passes down the chimney. In Novem- 
ber, 1843, Mr. George Holmes patented a method of introducing air 
from the bridge through orifices furnished with valves, the opening 
and shutting of which is effected by the furnace door, cr automati- 
cally the valves being apparently the chief feature of the invention. 
In 1848 the Earl of Dundonald introduced a method of consuming 
smoke in boiler furnaces, “by introducing heated air through a duct, 
or channel, at the back of the ash-pit, to unite with the candent gase- 
ous products of combustion, and complete the decomposition of fuli- 
ginous matter.” In September, 1853, Messrs. Robison and Jackson 
re-invented the consumption of smoke on a clear fire, distinct from 
that by which it is made, They proposed to employ fire-places, di- 
vided into two or more parts, or to operate on two fire-places, with 
dampers, so that the products of combustion passed alternately from 
one to the other. 

Yet with all the inventions, of which the foregoing may be taken 
as types, and of which there are some 500 or 600, the difficulty of find- 
ing a suitable contrivance for removing the evil is as great as ever. 
At present very energetic measures for the suppression of the smoke 
nuisance are being taken in the Newcastle district, and from the de- 
scriptions of Mr. Allan’s improved furnace, which is now the chief 
attraction, it seems that the old system of introducing the extra quan- 





tity of air to the fuel, as in theinventions of Williams, O’ Regan, and 


many others, is that from which ultimate success is expected. The 
gases evolved in the first process of the combustion of coal are not 
convertible into flame at the ordinary temperature of the atmosphere, 
but are transformed into flame by a liberal admixture of the oxygen 
of the atmosphere heated to a high temperature, This is automati- 
cally effected in Mr, Allan’s furnace by a series of tortuous air pas- 
sages above the furnace-door, the external ends of which are fitted 
with an adjustible cover, to regulate the quantity of air required for 
different qualities of coal. The air in traversing these passages is 
heated to a temperature of about 50° or 60°. This is the principle 
on which these furnaces are constructed. The result is the instan- 
taneous conversionof the coal gas into flame, which is the most power- 
ful vehicle of heat, This, it is stated, is accompanied by a saving, 
more or less, in the quantity of coal consumed, and there being no 
moveable mechanism, they are not in the least liable to derangement, 
and are quite independent of any attention from the fireman, The 
invention has just been tested at Ouseburn, in the presence of a large 
number of manufacturers and others, and the results were perfectly 
satisfactory, so thatit may be presumed that, at last, an invention has 
been found which will enable those who make smoke to comply with 
the Acts of Parliament respecting it, and at the same time increase 
the healthfulness of manufacturing towns generally, R, G. 
April, 





CLEVELAND STEEL, 

Srr,—Although many very ingenious processes for converting iron 
into steel bya more speedy method than cementation have been from 
time to time introduced, it has usually been found that the greater 
portion of the iron produced in England was unsuited for treatment, 
even when the inventions had proved to be thoroughly efficient in 
their application to certain foreign ores, It was owing to this cir- 
cumstance that the Uchatius process, so successful in Austria, was 
found to be practically worthless in this country, and it was to this 
also that we may attribute the fact that the Bessemer process was 
first brought to perfection in Norway, The iron manufactured in 
England, taking up portions of the impurities, both in the ores and 
in the fuel, has baffled the calculations of even our most expert che- 
mists, and hence it is that many have almost despaired of producing 
a really marketable steel from English iron. The recent successes, 
however, achieved by Bessemer have led others to renew their efforts, 
and the result is that there is now every prospect of even Cleveland 
iron being made to produce good steel. The process of Mr, Har- 
greaves, to which reference was made in last week’s Journal, is at 
present attracting much attention, and I think deservedly so, because 
the advantage which must inevitably result from the bringing of 
Cleveland steel into the market to the entire district will be enor- 
mous; and for my own part I am inclined to attach more import- 
ance to Mr. Hargreaves’s than to either of the other processes now 
on their trial, because his is the only one which has hitherto been 
made public—it being an almost infallible rule that an invention 
which requires to be kept secret seldom proves to be worth much 
when the secret is discovered. 

It may reasonably be supposed that when he read his paper before 
the Cleveland Society of Engineers Mr. Hargreaves submitted him- 
self to a moderate ordeal; for, of course, all present were as inti- 
mately acquainted with the ordinary process of the manufacture of 
steel as he was, yet he passed through it admirably, answering all 
the questions put to him in the most satisfactory manner, and con- 
vincing everyone that his inventions possessed at least the elements 
of success. In days when steel is being applied in so many various 
ways, it is evident that if Cleveland iron cannot be converted into 
steel it must decrease as other ores, more free from phosphates, in- 
crease in value. But, perhaps, the most important part of Mr. Har- 
greaves’s invention is the utilisation of the impurities removed by 
the employment of them for the manufacture of phosphorus, phos- 
phorie acid, and other chemicals, possessing considerable commer- 
cial value, The importance of this subject may be estimated when 
it is remembered that the phosphorus extracted from Cleveland iron 
would, even in its cheapest form, as manure be worth at least 567, a 
ton; as 1 ton of phosphorus is equal to 2 tons 5 ewts. of phosphoric 
acid, or 4 tons 10 ewts. of the highest qualities of Patagonian, or 
7tons of Peruvian guano, , Mr. Hargreaves estimated that iron which 
is now worth 47s, per ton, when containing 1 per cent. of phosphorus, 
would if freed from this clement be worth at least as much as hema- 
tite iron, or (say) 54s. per ton, so that from 100 tons of phosphoric 
iron, at 47s, per ton=235/., he would obtain 99 tons of iron, worth 
54s, per ton=267/. 6s,, and 1 ton of phosphorus (say, in the shape of 
phosphate of lime), worth 56/., together 3237, 6s., making a differ- 
ence in favour of the purified iron of 88/7, 6s, on 100 tons, or 17s, 73d, 
per ton of iron operated on. 

Referring to the probable effect of the introduction of Mr, Har- 
greaves’s invention, it has been remarked by a competent local autho- 
rity that there is everything to justify the belief not only that steel 
will be largely manufactured from Cleveland iron, but that the ob- 
jectional phosphorus itself will be made a new source of trade to the 
district. It would, indeed, be a singular thing if what we have all 
long fancied to be our great weakness should turn out to be a new 
centre of commercial strength. Possessing, as th's district does, ex- 
tensive mineral resources, it is clear that a considerable portion of 
the iron trade of the country must always be located here. At the 
same time, if manufacturers inother parts of the country can so com- 
bine various ores as to produce a better and a cheaper article than 
we can out of our own material, or even out of foreign material, we 
cannot expect our trade to flourish, or our markets to prosper. Think- 
ing in this way, we have viewed with the liveliest satisfaction the 
movement for the manufacture of steel from Cleveland iron, 

March 31, KF. A. J. 

THE INVENTOR OF THE ELECTRIC TELEGRAPH. 

Sir,—I have frequently been asked by persons who have found my 
pamphlet (“Authorship of the Practical Electric Telegraph”) con- 
clusive, why I do not address a short summary of the facts therein 
contained to the Editor of the Zimes? I think it should be known 
that the publicity thus supposed to be available has been denied, as 
I might otherwise be thought wanting to the cause which I have un- 
dertaken. As the authorised representative of my brother's friends, 
I have, in fact, addressed several communications to the leading jour- 
nal on this subject, but they have all been declined. 

Considering that Mr, Cooke’s status has been authoritatively fixed 
by the Brunel Award, with the subscribed cordial assent of Sir C, 
Wheatstone, as entitling him “to stand alone as the gentleman to 
whom this country is indebted for having practically introduced and 
carried out the electric telegraph,” it is certainly remarkable that 
Mr, Cooke’s name has been unknown to the columns of that journal 
in connection with the electric telegraph—certainly for 16 years, 
during which I have read them constantly, and, I believe, for a much 
longer period. The omission, remarkable in itself, is rendered con- 
spicuous by the emphatic terms in which the Zimes has voluntarily 
described the practical realisation of that invention as “one of the 
greatest achievements of which history tells;’ and in which it has 
enforced the national obligation to recognise its meritorious author. 

Although the information of the 7imes, even on less interesting 
subjects, is in general so marvellously correct, it was in some degree 
less surprising that 18 months ago that journal confidently announced 
the name of another gentleman as that of the sole and undisputed 
candidate for such recognition, because it was therein no more than 
the exponent of the prevalent, and long-established, delusion which 
at the time attributed that honour to Sir Charles Wheatstone. Butit 
did excite very great surprise that the calm historic statement of a 
witness, so qualified to speak as the eminent electrician, Mr. Crom- 
well Varley, tendered amongst other communications tothe Zimes, in 
correction of its announcement, was refused admission. Mr. Varley’s 
letter having been transferred from the Dublin Express, in which it 
ultimately appeared, to my pamphlet, my readers can judge of its 
merits. The case is much more surprising now. During a period of 
four months several metropolitan and some provincial papers roused 
by the omission in the Zimes, ably and conclusively advocated Mr. 
Cooke’s rights in a long series of articles and correspondence. In 
the latter a powerful and exhaustive letter (also given in my pam- 
phlet) from Mr, Cooke to Sir C, Wheatstone, written expressly for 
publication, exhibited the whole sequence of facts from the begin- 
ning, and emphatically challenged any possible reply. Sir Charles 








having made no reply, judgment went against him by default, That 
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the Times is perfectly alive to this issue is evident. When, on a re- 
cent occasion, a late and well-earned reward for eminent scientific 
attainments and great public services rendered Sir C, Wheatstone a 
conspicuous object of public attention, the Zimes was all but silent 
on his connection with the telegraph. Only in two short and subor- 
dinate clauses did it touch that subject; one of these occurring in a 
oreign official letter, for which the Zimes is not responsible; the 
other in its original notice of “ Our last new Knight.” In the latter 
instance, the claim advanced in behalf of Sir Charles, though still 
sensibly exceeding what he had himself subscribed as his full due, is 
small beyond all comparison with those which, on the former occasion, 
had entirely filled one powerful leader, and been prominently exhi- 
bited in a second, These are the circumstances which render the con- 
tinued entire omission of Mr. Cooke’s name in the columns of the 
Times, notwithstanding all the proffered evidence, much more con- 
spicuous now. 
Without presuming to call in question the motives for this silence, 
I profess myself unable to comprehend them. Having placed my 
pamphlet in the Editor’s hands, and having uniformly addressed him 
with the respect due to his position, though frankly acknowledging 
at last that, in my representative character, I consider myself to have 
just grounds for complaint, I can do no more towards obtaining his 


world. I wish to add that, as the result of multitudinous feelers put 
out in the wide distribution of my pamphlet, I have reason to believe 
that its contents, which might be thought startling, have not surprised 
scientific men. The truth, though perhaps imperfectly known, seems 
to have been familiar on the whole. My information is much at fault 
if at a recent meeting of our great scientific society Sir Charles was 
not bantered by allusions to it. My information is quite at fault as 
to any pertinent rejoinder on hispart. When five words undera known 
signature would long ago have set this question at rest, it seems a 
thing to be regretted that the scientific world has allowed the esta- 
blishment, in favour of a scientific man, of fictitious claims, by which 
individually they would not have been compromised. 

I also wish to add, with respect to the daily press, that there seems 
to be a great reluctance amongst Editors to express themselves on 
this head. That feeling is easily explained by the indifference of 
their readers, while unconscious of anything behind the scenes, to a 
subject now 30 years old; and, by a vague impression, which may, 
probably, exist in their own minds, that claims which have so long 
and generally been current must, notwithstanding the notoriety of 
some strange facts, be substantially correct ; such impression being 
probably confirmed, in unacquaintance with the grounds on which 
the recent knighthood was conferred, by the idea that some decision 





correction of the delusion which he has unwittingly spread before the 


on these claims was involved init. I trust such reluctance will pass 
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away. That reading public which skims eagerly the daily cream of 
the world’s news in public telegrams, and which profits on many 
special occasion by private ones, will scarcely pass with indifferey 
the simple statement which shall rightly credit the benefits whig 
they prize. A correspondent of the Record lately said—* Mr, Cooke 
should at least be rewarded by the grateful mention of his name» 
The Editor of the Record, cordially responding to these words, ob, 
served, in allusion to the omission in the Zimes—“ It does seem sin. 
gularly unjust that Mr. Cooke should be disparaged.” These sentj. 
ments would find an echo, andit should not be left even for a brother 
to remind the public of those rights which, by the awards of two 
successive arbitrations, and by the candid publication of all the or}. 
ginal documents on both sides, have long since been established, 
authoritatively and with consent, by William Fothergill Cooke, 

I close this letter by once more reminding your readers that that 
published evidence, and the subsequent advocacy of the rights which 
it established, has not been replied io by Sir Charles Wheatstone 
The first of eight copies of my own pamphlet, hurried through the 
press for a particular purpose, was delivered at his residence in Park. 
crescent on the morning of Jan. 29, anticipating by more than a fort. 
night the issue of the impression. T, FOTHERGILL CooKgE, 

4, Johnstone-street, Bath, March 30. 

[For continuation of Original Correspondence, see this day’s Journal.] 
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The above plan shows the position of the new lodes in the Penrose 
sett, and likewise points out where the ore has been discovered on the 
beach, both in the old and new lodes, and explains the proposed opera- 
tions of the New PENROSE AND UNITY MINING COMPANY (Limited), 

A is the old lode, which runs about 10° east of north, and which, as 
shown by the plan, isheaved by the Nos, ] and 2 new lodes, having their 
bearing about 16° north of cast. ; 

The first work intended to be done is to erect an engine and drain 
the water down to about the 40 fm, level, then put tributers to work 
on the new lodes, B and C, and on the No.3 side lode, D, these being all 
in virgin ground; and, judging from the ore seen at and a little below 
the adit level, it is anticipated that considerable returns must be made. 
The shaft being already sunk, and levels driven, the outlay beyond 
the erection of an engine (which can be purchased at this moment at 
less than half its original cost) will be very moderate, as it is not in- 
tended to erect costly buildings, or put up machinery beyond what is 
required to bring the mine into a paying state. = 

In addition to the before-mentioned points of great importance, 
according to the plan of the old workings a considerable extent of 
ground remains unworked on the old lode between the Penrose and 
Unity setts, as well as south of the engine-shaft,in which direction ore 
was recently broken from the lode on the beach, after the sand had 
been washed off by rough weather, in February last, some stones of 
which can be seen at the mine, and also at the oftice in London. 

As there are only 3000 shares, of 32. each, it would not be unrea- 
sonable to expect that at least 30 per cent, profit will be made the first 
year after the mines are fairly at work. 

The disrepute into which Cornish mines have fallen may, in many 
instances, be traced to improper management, which is in the power 
of shareholders to prevent, by having men of strict integrity and 
business habits to manage their affairs. 

There are about 600 shares more to appropriate before the com- 
pany begins operations. 

A full prospectus may be obtained from the secretary, Mr, WILLIAM 
WARD, 95, Bishopsgate-street Within, London, to whom an early ap- 
plication for shares should be made, as it is hoped the company will 
commence working without delay, 





FOREIGN MINES. 


UNITED MEXICAN.—Guanaxuato, Feb, 18: Mine of Jesus Maria y 
Jose: In this mine we have had a decline both in the hacienda extraction and 
in the buscone sales. The latter is attributable less to any fal!ing off in the 
mine than to some of the workmen going from La Luz district to the mines of 
the Vetre Madre, which have improved very much since the beginning of the 
year, and our workmen, nomadic in their habits, wander to the district which 
gives them the best wages. In the hacienda works the smaller extraction has 
been caused by our having fewer hands on the reserves. In the pozo de Guia 
the ore continues ; but about the middle of last week we suddenly came upon a 
cavity in the lode, which brought a great deal of water down upon us, and drove 
us from the working. Ina few days I hope that we shall drain it, and proceed 
downwards. The accounts for the month of January show an apparent loss of 
$6248, but itmust be remembered that it isa month bearing the mine outlay and 
other expenses of five weeks, and that the haciendas have barely yielded the sil- 
ver appertaining to four. The gold also on the ore ground does not come into 
the account. The sales by buscones for the four weeks ending Feb. 30 amounted 
to $6412.—P.S. Feb. 21: The sale yesterday was $1650, and we hope to increase 
our extraction of hacienda ore a little.—Mines in the Guadalupe de la Oscura 
District : In El] Carmen the ore has improved, and more workmen have come in, 
We are gradually timbering the shaft of El Oro in a very economical manuer. 
In Encinillas we have destajos (contract works) opening out ground, and in 
going towards La Providencia a little poor ore, of no value in itself, but indica- 
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four weeks ending Feb. 1] amounted to §1177.—P.S. Feb. 21: Our sale in the 
outside workings for the weck ending the 19th inst. came down to $257. There 
was more ore than usual for sale, but of inferior quality. Since then I am in- 
formed that the ore has improved again, 

MARIQUITA.—Santa Ana Mines: Mr. R. J. Treffry writes, under 
date Jan, 25—In reference to the discovery in the 120 fm. level, he considers that 
there is a reserve of a larger quantity of ore than was at first anticipated, but 
that it will not be able to be taken away so soon as expected; good mineral 
would at once be broken, but until the preparatory operations for doing so eco- 
nomically are further advanced, it would only be repeating the error of working 
in an expensive manner. Under date Feb. 14, Mr. Treffry writes—'* We began 
drawing ore the night before last, and amongst it some of the rich branch, from 
which I have selected a sample such as we could select for export, and I am glad 
to say that it gave upwards of 1200 ozs. of fine silver perton. I hope to get a 
ton or two toex; ort shortly ; but we must wait some time until we can develope 
the ground between the stope and Lara’s winze ere we can get much of this rich 
mincral,’’—Marmato Mines for the month of January : Cost, $12,219; returns, 
$10,218. The returns this month were affected, as were those for December, by 
the scarcity of water, which could not be brought in, owing to the denumbos 
which occurred some littlo time back.—Aguasllaras Mine for the month of 
Jauuary: Export ore, value $4212. The mine captain writes—“ The water in the 
Quebrada has been taken up in new launders, and next month we intend working 
on the rich bunch in the north end of No. 4 level.”’ 


Eu CuHIco SILVER.—Mr. J. R. Rule, under date Feb, 26, reports— 
Mines of San Juan de Rayas and El Torno: During the past month we have con- 
tinued to cut additional streams of water coming from the back of the deep adit, 
whilst the ** heads,’’ or cleavages of the ground, as well as the direction of the 
vein, incline rapidly southward towards the main vein, which was, no doubt, 
by its junction with it in the upper grouud, the cause of the formation of the 
great ‘‘ bonanza”’ in the El Torno Mine, a result which often happens in silver 
mines when such veins mect together. He further states that ores containing 
a large quantity of silver are beginning to make their appearance in the present 
end, and we may expect that they will increase in value as this end advances 
towards the grand object of the company. At the commencement of operations 
in the deep adit the length to be driven was 103 varas, but at the date of the last 
advices the distance accomplished was 9334 varas, to which 5 varas may be added 
for the work done up to the date of the present report, We are, therefore, only 
4 or 5 varas distant from the place of the shaft, and the ground is not quite so 
hard as it has been of late.—San Pascual: This hacienda is getting much better 
supplied with ores for reduction, in consequence of the impetus given to silver 
mining in the district, as shown by the re-opening of several neighbouring mines 
of great value. Soon after the 15th ult., when it is expected that operations 
will be resumed on theores in the celebrated silver mine of San Buena Ventura, 
we may anticipate a still further increase by the receipt of a large quantity of 
ores for reduction from that mine. The accounts of the hacienda for the last 
quarter of 1867 show a small profit, which, we expect, will be considerably in- 
creased in the first three months of the present year. 


CAPULA,—Capt. Paull, Feb, 25: We have sent to Mexicothis month 
583 mares of silver (4664 oze,), 324 mares 3 ozs. (2595 ozs.) was sent by the last 
conducta, and 258 mares 5 ozs. (2069 ozs.) by to-day’s. We should have sent all 
the produce of the last torta by the conducta a fortnight since, but 39 mares 
(312 ozs.) remained in the bar furnace, which we could not get out before the 
furnace was cold; it is sent to-day with the silver, 22344 marcs (1788 ozs.), from 
the smelting ore, 27 cargas with polvillos. Another torta of 120 cargas, if ground 
in time, will be incorporated on Friday, and I trust to have another ready in a 
fortnight, which we could have done before, but for the scarcity of peones and 
pepenadores ; the whole of them want to work as barretoros Esperonza level, 
under the stopes, was so full with attle and metal that we had to suspend the 
barreteros for a week, in order to get men to clear it out—you will perceive by 
January accounts, that the trammers only amounted to $11 2 rls., and the pepen- 
adores $7 1 rls. 4 for the month, which is the reason we have not sent more metal 
to the hacienda.—The Mine: The stopes to the west of San Jorge rise are with- 
out alteration, but to the east of the rise the orey part is much narrower to the 
east of La Bomba shaft under Enriqueta level; the lode is still good, but to the 
west under Angelita level itis getting much narrower also. We have commenced 
driving a cross-cut north from the Esperanza end to reach the north wall of the 
lode, where I hope to meet with the same kind of ore we had before the lode was 
disordered by the cross-branches. Weaie taking down part of the lode from 
the south side of San Enrique level, close to the last cross-cut it is of gossan ore, 
and we intend to send a few cargasto the haciendafor atrial. We are getting 
in a new pent-house in the shaft at San Frutoso level, and fixing a winch for 
changing the buckets ; we are also altering the staifs of the rods above and below 
the wire-rope, so that everything will be in order in the shaft by the time the 
engine goes to work.— The Surface: The masons are getting on pretty well with 





tive of the lode not being barren, has been found. The buscone sales for the 
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the engine-house, but on account of so many murders here about, the best men 
have left us. This week three more have promised to come, s0 with them I hope 
to finish the house next week, and commence the boiler-house. This week we shall 
put on the cylinder frame, and as soon as the roof is on we shall commence put- 
ting the engine together. I am afraid we shall be short of bricks for the stack, 
as we have lost two lots by the heavy frost. We are waiting for the bishop- 
head for the king-post of the bob, for Apulco Foundry to make a finish of it, I 
have had the checks made in the Real del Monte hacienda. We have sufficient 
timber for two water-wheels, and I have engaged an English carpenter to build 
the wheels, but we are short of sawyers. 

LusITANIAN.—March 17: Basto’s Lode: The lode in Taylor’s en- 
gine-shatt, below the 110, is worth 2 tons of ore per fathom. In River shaft, 
below the 90, the lode is 2 ft. wide, composed of flookan ; the plat in this shaft 
is complete.—Levels on Basto’s Lode: The lode in the 110, east of Taylor’s shaft, 
is 114 ft. wide, composed of flookan and a little quartz. In the rise above the 
110, against No. 67 winze, the lode is worth 2 tons of ore per fathom for 6 feet 
long. The 110, west of Taylor’s, is composed of quartz; and the 100 east of 
flookan. The 90, east of River shaft, is composed of flookan and a little black 
mundic. The lode in the 70, cast of River shaft, is 144 foot wide, composed of 
quartz and flookan, The lode in the 70, west of the slide, contains a great deal 
of country. In the 38, west of Perez’ shaft, the lode isin avery disturbed state, 
being in strings of flookan. The lode in the 18, west of Perez’ shaft, is small, 
composed of quartz, mundic, and stones of ore, with a littleblende. The lodein 
the adit, west of Perez’ shaft, is very small, composed of quartz, and at times 
small quantities of black oxide of copper.—Levels on Mill Lode: The lode in the 
100, east of the slide, is very small and unproductive. The 100, west of Taylor's, 
on south lode, is suspended.—Levels on Caunter Lode: The lode in the 90, east 
of slide, is 154 ft. wide, composed of flookan. In the 80, east of slide lode, the 
lode is worth % ton of ore per fathom.—Level on Ponte Lode: The 28, east of 
the slide, is unproductive.—Level on Caunter Lode : The 60, west of Oak engine- 
shaft, is composed of flookan.—Cross-Cuts: The 60, north of River shaft, and 
the 28, south of Basto’s lode, west of Perez’ shaft, are each formed of aha 
gneiss.—Winzes: The lode in No. 67 winze, below the 100, east of Taylor’s shaft, 
is worth 2tonsoforeperfathom. In No, 67 winze, below the 50, west of Taylor's, 
on new lode, the lode is composed of flookan, quartz, and stones of ore. The | 
rise above the 70, against No. 65 winze, is composed of flookan and quartz. The 
stopes on Basto’s produce as follows :—Above the 18, west of Fonsaca’s winze, 
the lode is worth % ton perfathom. Above the 28, east and west of No. 58 winze, 
the lode is worth %4 ton per fathom. Above the 80, west of Domingo 8 winze, 
the lode is worth 114 ton per fathom. Below the 80, west of No. 61 winze, the 
lode is worth 1 ton per fathom. Above the 90, east of No. 61 winze, the lode is 
worth 1 ton per fathom. Abovethe 100, east of Taylor's shaft, the lode is worth 
14% ton per fathom. Above the 90, west of Taylor’s shaft, is suspended. «Above 
the 100, west of No. 60 winze, is worth 1 ton per fathom. Above the 100, east 
of No. 60 winze, is suspended. Above the 90, west of No. 32 winze, is now worth 
4 ton perfathom. Above the 28, west of Taylor's shaft, the lode is worth | ton 
per fathom. Above the 110, east of No. 64 winze, the lode is worth 1% ton per 
fathom. Above the 80, east of Taylor’s shaft (south part), the lode is word 
\% ton per fathom, Above the 50, west of Ernesto’s winze, the lode is wort! 

i ton per fathom. Below the 60. east of River shaft, the lode is worth 4 = 
per fathom.—Caunter Lode : Above the 70, east of Tavara’s winze, the lode 
worth 1 ton per fathom. Below the 70, east of No. 59 winze, is suspended. Above 
the 50, west of Machado’s winze, the lode is worth \ ton per fathom,—Mill la 
Above the 38, east of Taylor’s, the lode is worth \% ton per fathom. Below t 
38, east of Taylor’s shaft, the lode is worth % ton perfathom. Above the 38 = 
level, west of Taylor's shaft, is suspended.—Great Caunter Lode: Above e 
50 fathom level, east of Lauranco’s winze, is at present suspended. The lode 
the winze below the 70 fathom level, is now 14% foot wide, composed of flookan- 
—Carvalhal Mine: The lodcin the 40, east of incline shaft, is split into branche 
composed of quartz and blende, and producing a great deal of water. In ba 
west of incline shaft, the lode is 1% ft. wide, yielding good stones of lead, 90 
30, east of incline shaft, is worth % ton lead ore perfm. The lode in the 3, 
west of incline shaft, contains branches of mundic, intermixed with coma 
The lode in the 20, east of incline shaft, yields 14 ton of lead per fm. Inthe ed 
above the 30 the lode is 14% ft. wide, producing stones of lead. The lode in ss 
10, east of incline shaft, has been a good orey lode, but has now become porns 
we hope, however, its value will soon return.—Stopes on Great Lode : Above 10 
20, east of incline shaft, the lode is worth 1 ton of lead per fm. Above the 1" 
east of incline shaft, the lode produces 14% ton per fm. 
[For remainder of Foreign Mines, see this day’s Journal. } 
————— 
HENRY ENGLISE 
here all comme 
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